Long-term potentiation and depression in the dentate gyrus, and effects of nicotine.
Effects of a brief high-frequency stimulation or a prolonged low-frequency stimulation in the presence and absence of nicotine were studied in thin transverse slices of the dentate gyrus prepared from the guinea pig. Test and conditioning stimulations were delivered to the middle one-third of the molecular layer, and the slope of the population excitatory postsynaptic potentials (EPSPs) elicited by the test stimulation was taken as an indicator of potentiation or depression. Nicotine was without effects on the N-methyl-D-aspartate (NMDA) component of EPSPs at 50 or 100 microM. A brief high-frequency stimulation induced long-term potentiation (LTP) in the presence of bicuculline. Nicotine (50 microM) almost doubled the magnitude of LTP. In the absence of bicuculline, an identical high-frequency stimulation induced a brief depression, the duration and magnitude of which were increased by nicotine. The increase was not statistically significant, however. In contrast to observations in the region CA1, 720 pulses at 1 Hz delivered after induction of LTP failed to induce long-term depression. Nicotine did not modify the after-effect of the low-frequency stimulation. It was discussed that the facilitation of LTP by nicotine probably resulted from suppression of inhibitory processes.